Background: Lifestyle interventions targeting prevention of weight gain may have better long-term success than when aimed at weight loss. Limited evidence exists about such an approach in the primary care setting.
Introduction
T he prevalence of overweight and obesity is increasing in the Netherlands. The upward trend since 1980 is similar across genders, age groups, and degrees of urbanization. 1 Prevention of overweight is a public health priority because overweight and obesity are important risk factors for the development of coronary vascular diseases (partly independent of blood pressure and cholesterol levels 2 ), type 2 diabetes, certain types of cancer, gastrointestinal diseases, and arthritis. 3 According to (inter)national guidelines, persistent lifestyle changes are necessary for preventing and managing obesity. 4, 5 Studies on lifestyle interventions have shown a decrease in the risk of type 2 diabetes 6 -8 and hypertension. 9 Positive changes in lifestyle may improve health status even without losing weight. 10 There is no clear consensus on the most (cost) effective way to implement lifestyle interventions, but attention to both nutrition and physical activity, applying components from behavioral therapy, and continuity and intensity are important aspects. 11, 12 In the Netherlands, general practitioners (GPs) are often responsible for the treatment of hypertension and dyslipidemia, and according to their guidelines this treatment includes lifestyle advice. However, lack of time and knowledge to achieve behavioral changes and insufficient continuity of care impede this approach by GPs. 13 Specially trained nurse practitioners (NPs) are probably better equipped for lifestyle counseling than GPs and can avoid these barriers. 14 Previous lifestyle interventions showed clinically relevant reductions in body weight after 1 year. 6 However, weight regain after initial success is a commonly acknowledged problem. Most of these studies were performed in obese populations. Further, many studies included small and mainly female samples and were hampered by large dropout rates. According to the WHO, additional high-quality trials are needed to widen our insight into the sustained effectiveness of lifestyle counseling on body weight. 3 To investigate the long-term effects of lifestyle counseling by NPs, and its potential contribution in counteracting the rising trend of overweight and obesity, the Groningen Overweight and Lifestyle (GOAL) study was started in 2006. This RCT included more than 400 overweight or obese patients at relatively low risk for cardiovascular diseases. An early focus on preventing (progression of) overweight and comorbidities rather than on weight loss may be more successful in the long term. A 3-year follow-up for GOAL is foreseen.
The effects were evaluated after a 1-year follow-up of computer-guided lifestyle advice by NPs (intervention condition) in comparison to care as usual by GPs (control condition) on body weight and conventional risk markers. A secondary aim was to identify patient and study characteristics that are associated with weight loss.
Methods

Recruitment and Assignment
Initially, 12 general practice locations (varying from one to seven GPs and one to three NPs per location) in the northern part of the Netherlands were willing to participate. Between June 2005 and February 2006, a total of 5738 patients (aged 40 -70 years) were invited for a screening visit to check on the inclusion criteria for the GOAL study (chosen at random 200 -250 patients for each GP). Almost 25% of the invited patients participated in the screening (nϭ1378). Presuming a BMI Ͼ25 kg/m 2 for 50% of the GP population, 1 the response rate was almost 50% (the invitational letter discouraged patients from coming if their BMI was Ͻ24 kg/m 2 ). Eligible patients had to have a BMI between 25 and 40 and either hypertension or dyslipidemia or both. Hypertension was defined as mean systolic blood pressure Ն140 mmHg and diastolic Ն90 mmHg (based on two measurements on at least two different visits) or current use of blood pressure-lowering medication, and dyslipidemia was defined as a total serum cholesterol Ͼ5.5 mmol/L or low HDL (men: Ͻ0.9; women: Ͻ1.1 mmol/L) or a ratio of total/HDL cholesterol Ͼ6 or current use of cholesterol-lowering medication.
Exclusion criteria were diabetes, hypothyroidism, pregnancy, liver or kidney disease, current treatment for malignancy, shortened life expectancy, mental illness, and addiction to alcohol or drugs. After the screening, eligible patients received additional information about the GOAL study (nϭ825) and 75% of them gave written informed consent (nϭ620). Between the screening and the start of the study, 26% of this group dropped out, because of withdrawal of one general practice location from the study (nϭ103); changes in the Dutch healthcare insurance system (nϭ14); and patientrelated practical reasons (nϭ46), such as lack of time or moving to other areas (Figure 1 ). The GOAL study was approved on June 2005 by the Medical Ethics Review Committee of the University Medical Center Groningen.
Baseline Measurements
Between January and July 2006, baseline measurements took place, and patients were allocated using computer-generated random numbers to the NP (nϭ225) or general practitioner usual care (GP-UC) group (nϭ232; Figure 1) . A structured physical exam by a trained research team was accomplished to measure body weight, length, waist circumference, and blood pressure. Body weight was measured on an electronic scale with subjects wearing light clothing and no shoes, height was measured using a wall-mounted measuring tape, and waist circumference was measured at a level midway between the lowest rib and the iliac crest. Blood pressure was measured Figure 1 . Flow of patients through the Groningen Overweight and Lifestyle study twice and average values were used in analysis. The presence of cardiovascular risk factors, medication use, and family history of disease and overweight or obesity were documented. Blood samples were collected after an overnight fast to analyze fasting serum lipids and glucose (in the same central laboratory, using conventional and certified laboratory assays).
A questionnaire, which was part of the software program for the lifestyle intervention, was completed via the Internet or on paper. It contained questions on general characteristics (e.g., education level, gender) and on several issues related to body weight (e.g., history of dieting). The Short Questionnaire to Assess Health-Enhancing Physical Activity was used to determine physical activity. 15 Metabolic syndrome was defined according to criteria from the National Cholesterol Education Program's Adult Treatment Panel III, 16 and Systematic Coronary Risk Evaluation (SCORE) scores to estimate 10-year risk of fatal cardiovascular disease were calculated as described by Conroy et al. 17 Baseline data were available for all participants, with the following exceptions: waist circumference (nϭ2); blood analyses (nϭ11); complete questionnaires (nϭ11); and items in questionnaire (range of missing items: 5%-11%). These missing baseline values were distributed equally between the NP and the GP-UC group.
Intervention
The NPs (contracted by the GPs) followed a specially developed training program (four sessions of 4 hours each) and received individual instruction about the software program. The lifestyle intervention consisted of four individual visits and one feedback session by telephone in the first year. During these contact sessions, the NP was guided by the standardized computerized software program that contained instructions on lifestyle counseling defined by international guidelines 4, 5 and allowed data entry of the measurements. Table 1 shows the content of the visits. A process evaluation was performed with a structured questionnaire after the first three visits to investigate feasibility of the software program in daily practice. All NPs had a positive or neutral attitude about this program and the individualized lifestyle goals for patients. A large majority (75%) favored future implementation with regular patients. Average duration of the visits was 35 minutes for the first and second visit (range 15-60 minutes) and 25 minutes for the third visit (range 15-40 minutes). The participants in the control group were offered one visit (approximately 10 minutes) with their GP to discuss results from the screening and thereafter received usual GP care. According to national guidelines, this is low-intensity or absent care (regarding focus on lifestyle) for a large majority.
Sample-Size Calculation
Power analysis revealed that each study arm should include 145 subjects to observe (with 80% power and a 5% significance level) an expected difference in weight loss of 2.8 kg (from Ϫ0.2 kg weight change in the GP-UC group to Ϫ3.0 kg weight change in the NP group). 6 Estimating a dropout rate of 15%, a minimum of 334 participants was needed to achieve 145 participants in each study arm. To allow for subgroup analyses (at least for gender), the aim was to include 667 patients.
Statistical Analyses
Differences in baseline characteristics and changes in main outcome measures after 1 year between the two study groups were evaluated with unpaired Student's t tests for continuous variables and chi-square analysis for categoric variables. A general linear model (GLM) was used to adjust for baseline values. Further, the GLM was used to examine the relationship between percentage weight loss after 1 year and patients' characteristics. Study group, gender, and each characteristic separately were entered in the model as fixed variables, and age, baseline BMI, and weight change between screening and baseline were entered as covariates. Thereafter, two models were analyzed: in the first one, significant variables from the GLM were used, and in the second model all variables were used. Multilevel analysis was used to examine the interaction between subjects and general practice location. Differences between relevant classes within study groups (number of visits to NPs and baseline weight class) were evaluated with Student's t tests for continuous variables and chi-square analysis for categoric variables. Subjects were categorized into the following classes according to percentage of weight change after 1 year: successful weight losers (lost Ն5%); weight losers (weight loss from 1% to 5%); stabilizers (between Ͼ1% weight loss and 1% weight gain); and weight gainers (gained Ͼ1%). Differences in main outcome variables among these four categories were tested with ANOVA and a post hoc Bonferroni test. The analyses followed the intention-to-treat principle. Results are primarily presented with exclusion of dropouts and missing values, adjusting for baseline values. All analyses were also performed using baseline observation carried forward for dropouts. This did not alter the results except for the percentage of stabilizers and weight losers, which (naturally) was higher when copying baseline values (79.1% vs 67.2% in the NP and GP-UC group, respectively, after 1 year).
All analyses were performed in 2007 and 2008 using SPSS/PC statistical program version 14.0 for Windows. A p-value Ͻ0.05 was considered significant. Table 2 shows that there were no differences in the two study groups at baseline except for higher percentages having sufficient physical activity and a history of Ͼ3 previous attempts to lose weight in the past 5 years in the GP-UC group compared with those in the NP group. When stratified for gender, women in the GP-UC group were older (aged 57 vs 55 years); had hypertension more often (66% vs 54%); and were sufficiently physically active more often (75% vs 58%) (pϽ0.05 for all); in men there were no significant differences in baseline values between the NP and the GP-UC group.
Results
Baseline Measurements
Follow-Up Measurement and Dropout During the First Year
One year later, the baseline measurements were repeated with a total of 416 people (91%). There were no differences between these subjects and the dropouts (nϭ41; 9%) for age, educational level, blood pressure, and serum lipids. Dropouts had a higher mean value of fasting glucose, higher prevalence of hypertension, and lower prevalence of dyslipidemia (pϽ0.05; data not shown). Figure 1 presents reasons for dropout.
Changes in main outcome measures for the NP and GP-UC groups after 1 year. After 1 year there were more (successful) weight losers and stabilizers in the NP group than in the GP-UC group (77% vs 65%) (pϽ0.05). Mean weight change was Ϫ1.9% (SD 4.9) in the NP group and Ϫ0.9% (SD 5.0) in the GP-UC group (pϽ0.05). Mean waist circumference decreased by 2.4 cm (SD 7.1) in the NP group and by 1.2 cm (SD 5.9) in the GP-UC group (pϭ0.07). No significant differences occurred for changes in serum lipids or blood pressure.
Changes in body weight stratified for patient characteristics. Table 3 shows changes in body weight after 1 year stratified for patient characteristics. In the NP group, average weight loss was Ϫ2.3% for men and Ϫ1.6% for women, whereas in the GP-UC group, women lost more weight than men (Ϫ1.6% vs Ϫ0.1%; pϽ0.05). In the NP group, obese participants (BMIՆ 30 kg/m 2 ) and participants who visited the NP at least three times lost more body weight than participants with a lower baseline BMI (Ϫ3.0% vs Ϫ1.3%, respec- Table 3 were added to the first model, but this did not alter the results except for weight change between screening and baseline (pϭ0.06). Multilevel analyses were performed, but the variance resulting from general practice location was very low and not significant (intraclass correlationϭ0.02).
Changes in main outcome variables separately for gender. The GLM showed that gender is an effect modifier, and Table 3 shows that weight loss differed according to number of NP visits and baseline weight class (obesity versus [moderate] overweight). Table 4 therefore presents changes in main outcome variables after 1 year for the NP and GP-UC groups, separately for men and women. For women, no significant differences were found between the NP and GP-UC groups although the percentage of weight losers and stabilizers tended to be higher in the NP group (73% vs 64%, respectively; pϭ0.17). For men, changes in body weight (in kilogram and percentage) and waist circumference were significantly more favorable in the NP group compared with those in the GP-UC group. The percentage of weight losers and stabilizers was higher in the NP group than in the GP-UC group (81% vs 65%, respectively; pϽ0.05). Subgroup analyses were also performed within the NP group (also separately for men and women) for at least three visits versus less than three visits and for obese versus non-obese participants. For women, no significant differences were found. For men, changes in body weight (in kilogram and percentage) and waist circumference were significantly more favorable in obese men in the NP group compared with those in men with a BMI Ͻ30 kg/m 2 in the NP group. Obese men in the NP group had a greater reduction in systolic blood pressure (Ϫ14 mmHg) than did obese men in the GP-UC group (Ϫ5 mmHg; pϽ0.05), in addition to lower body weight (in kilogram and percentage) and smaller waist circumference (pϽ0.05; data not shown).
Associations between outcome measures and weight changes. Except for HDL cholesterol and fasting glucose, the outcome variables differed among the four categories of weight change, with successful weight losers achieving the most favorable and weight gainers the least favorable results on outcome variables (Table 5 ).
Discussion
Lifestyle counseling using a prestructured software program in a primary care setting succeeded in a weight reduction of 3% in obese people and weight a Changes are calculated as the value at 1-year follow-up minus the value at baseline and adjusted for gender, age, BMI at baseline, and weight change between screening and baseline (for one man in the intervention group and one man in the control group, screening data were missing).
b Treatment on overweight and obesity indicated according to (inter)national guidelines (motivation of patient not taken into account) *pϽ0.05 NP vs GP-UC group **pϽ0.05 within NP or GP-UC group GP-UC, general practitioner usual care; NP, nurse practitioner maintenance in people with moderate overweight, which is precisely according to the guidelines. 4, 5 The results were more favorable in men, with significant effects on waist circumference, than in women, where no differences were found between the NP and the GP-UC groups.
Previous research showed that clinically relevant weight loss of 5% can be achieved after 1 year, but that intensive programs are necessary. 6 Because of the (relatively) low intensity of the lifestyle counseling strategy, this intervention was expected to prevent weight gain or establish marginal weight loss only. In line with this expectation, for GOAL, a study group was selected with low cardiovascular risk (mean SCORE score 3.4), to aim primarily at prevention of weight gain and related comorbidities in a "healthy population." Nonetheless, despite this overall aim and a BMI Ͼ25 kg/m 2 as a cutoff for inclusion, in the NP group 94% had an indication for losing weight according to (inter)national guidelines on obesity (nϭ188). 4, 5 In this percentage, the patient's motivation to lose weight was not taken into account. The NPs discussed motivational aspects in the first visit (NP group only), and during this visit about 75% of the participants expressed a motivation for losing weight.
In non-indicated and nonmotivated patients, the NP lifestyle counseling was explicitly aimed at weight stabilization, and no personal weight loss target was discussed or evaluated. Those with a medical indication for weight loss lost more weight after 1 year than the non-indicated, but this difference was not significant (Table 3) . This absence of difference may be due to the fact that GOAL is an RCT and all patients gave informed consent and thereby commitment to the study. During the intervention, the average number of NP visits was almost equal among patients with counseling focused on weight loss (nϭ4.5) versus prevention of weight increase (nϭ4.1). In actual practice, the impact of patient's motivation and targeting by NPs will probably be larger.
The GOAL study is a well designed RCT and its strengths are the large study population (allowing subgroup analyses) and the low dropout rate after 1 year (9%). The process evaluation, using a structured questionnaire, showed that most NPs favored future implementation. Some limitations of the GOAL study need to be discussed. There were some baseline differences between the NP and GP-UC groups (physical activity and attempts to lose weight), but in stratified analyses these characteristics were not related to weight change after 1 year. Second, regression to the mean may be involved owing to the fact that both the GP-UC and the NP group patients gained on average 1.0 kg between screening and baseline measurements (a period of 3-12 months). Weight gain during the pre-study period was significantly inversely related with weight change during the first year. However, when also evaluated from the screening on, this intervention succeeds in preventing weight gain. Regression to the mean also cannot account for the gender difference:
The effect of study group was seen in men only (the difference of 2.1 kg is in line with the 2.8 kg as estimated in the power analysis; because of a smaller SD this difference was significant even with fewer than 145 male participants). In general, women might have more knowledge and experience regarding weight maintenance (e.g., dieting is more common in women, 18 and more men than women underestimate their body weight 18, 19 ), and a low-intensity intervention may have limited additional impact in experienced patients.
Third, randomization was done at the patient level, allowing contamination of research conditions within the same GP practice. For GOAL, this risk is considered quite small because there were on average (only) 40 participants per general practice location (with one to seven GPs per location). On the other hand, NPs were allied to GPs and were allowed to discuss the patients' treatment with the GP. However, GPs did not follow the special training and could not use the software program (no license, no data available from participants). Seventeen participants from the GP-UC group were referred to the NP group following usual procedures in the practice (the GPs and NPs did not know that the patients belonged to the control group of the GOAL study). These 17 people did not receive the same lifestyle counseling as the NP group because the software program could be used for participants in the NP group only. Elimination of these 17 people did not alter the results.
Until now, most lifestyle interventions have investigated strategies to lose weight, but the first priority should be to prevent further weight gain. 12, 20 A previous low-cost intervention 21 and public health messages 22 did not succeed in reducing weight gain with age. A recent study that compared three strategies for achieving weight maintenance after initial weight loss showed that monthly, brief personal contact provided modest benefit. 23 In the GOAL study, lifestyle changes are small (consistent with modest weight loss), which probably makes it easier not to relapse to former patterns. Preventing overweight is a public health issue with a high priority in many countries. The wider context of this study was a media climate in the Netherlands that focused much attention on overweight and a healthy lifestyle, and countrywide campaigns were run in the same period. This may explain why even the control group was quite successful (65% weight losers and stabilizers). It is an important result that even against this background of other public health initiatives, lifestyle counseling in the primary healthcare setting is indeed of additional value. This is in line with WHO statements that acknowledge the primary healthcare setting as key for overweight prevention. 3 Booth et al. 24 showed that GPs gave healthy lifestyle advice to obese patients rather than to those with a BMI between 23 and 30 kg/m 2 , although this latter group might gain more health benefits from prevention. Hence, increased awareness among GPs and measurement of BMI is necessary to ensure adequate referral to NPs. The 3-year results of GOAL, together with costeffectiveness analyses, will determine if this method of lifestyle advice succeeds in sustained weight reduction or stabilization in primary care.
